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CD (57) Abstract: An information storage medium storing subtitle text-based information, and a method and apparatus utilizing same, 
process a subtitle The infoimation storage medium includes: dialog information which contains script text information of the subtitle 
Q and information specifying an output type of the script text; and presentation information which contains style information used to 
»^ convert the script text into a bitmap format through rendering. With this structure, the amount of data required for a subtitle and the 
amount of data that should be processed when a subtitle is output may be greatly reduced. 
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Description 

INFORMATION STORAGE MEDIUM STORING TEXT- 

BASED SUBTITLE, AND APPARATUS AND METHOD 

FOR PROCESSING TEXT-BASED SUBTITLE 

Tedmical Field 

[1] The present invention relates to a subtitle, and more particularly, to a text based 

subtitle, and an apparatus and metbod for processing the subtitle. 

Background Art 

[2] A conventional siibtitie is generated in the form of a bitmap image and is included 

in an MPEG stream. Since the siibtifle has a bitmap image fonnat, it is inconvenient to 
generate the subtitie, and a user has to passively accept a variety of attributes of the 
subtitle defined and provided by a subtitle prodcer. That is, a user cannot select the 
style, of the subtitle, sudi as the color of text, die size of the text, or tiie output 
direction of the text Accordingly, a user watches a subtitle with a monotonois style. 

[3] Generally, a sid)title of a movie uses some typical formats without frequent changes 

in the cu^ut style, such as changes in text color, text position, text size, and text shape. 
To render text, each character needs diverse infonnation regarding its color, size, 
position and shape. If this rendering information is added to each sentence of a subtitle, 
it provides an advantage that a different style may be specified for each smtence. 
However, in a movie soipt which uses only some typical styles, the advantage of the 
capability of providing vaiioos styles is outwdg^ed by the disadvantage that the 
amount of data required for a subtitle and the amount of data to be processed increase. 
Disdosure of Inyentiloii 

Technical Solution 

[4] The present invention provides ah information storage medium storing a text based 

subtitle. 

[5] The present invention also provides a subtitle processing apparatus and method by 

which the subtitle may be output in a variety of ways. 

Advantageous Effects 

[6] According to the present invention, the output style of a subtitle is defined by a 

stylegroip and a style iacluded in a stylegroup, and each sentence of a movie script 
specifies a predefined stylegroup or style such that the amamt of data for a subtitie 
and the amount of data to be processed when the subtitie is output may be greafly 
redced. 
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[7] Also, by specifjiag the output format of a subtitle as a stylegioip or a style, the 

output f onnat cannot be completely changed by a user, and the intention of a prodrer 

may be effectively reflected. Also, a style or a stylegrcup may be selected by a user 

such that the user may select a desired output style. 

Description of Drawings 
[8] FIG. 1 is a diagram illustrating the structure of a text based subtitle file in 

accordance with an embodiment of the present invention; 
[9] FIG. 2 is a diagram illustrating information required for rendering script text, and 

text output rendered according to the information in accordance with an embodiment 

of the present invention; 
[10] FIG. 3A illustrates a markup document defining stylegroups in accordance with an 

embodiment of the present invention; 
[11] FIG. 3B illustrates another markup document defining stylegroups in accordance 

with an embodiment of the present invention; 
[12] FIG. 4A illustrates a markup document in which basic style information is defined 

in a stylegrcup in accordance witii an embodiment of the present iav^tion; 
[ 13] FIG. 4B illustrates another markup document in which basic style information is 

recorded in a stylegrcup in accordance with an embodiment of the present invention; 
[14] FIG. SA illustrates an exair^le of a madcup language tag used to display a subtitle 

in accordance witii an embodiment of the present invention; 
[15] HG. 5B illustrates another example of a madcup langiage tag used to display a 

subtitle in accordance with an embodiment of the present invention; 
[16] FIG. 6A illustrates a relationship between dialog information and presentation inr 

formation in accordance with an embodiment of the present invention; 
[17] FIG. ffl illustrates another relationship between dialog information and pre- 
sentation information in accordance with an embodiment of the present invention; 
[18] FIG. 7A is a diagram to illustrate how a style is changed by a style change 

command in accordance with an embodiment of the present invention; 
[19] FIG. 7B is a diagram to illustrate how a stylegrcup is changed by a stylegrcup 

change conamand in accordance with an embodiment of the present invention; 
[20] FIG. 8 A is a diagram illustrating how style information reqmred for rendering each 

script item is selected for presentation information formed as shown in FIG. 4A; 
[21] FIGs. 8B and 8C are diagrams illustrating how style information reqmred for 

rendering each script item is selected for presentation information formed as shown in 

FIG. 4B; 
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[22] FIG. 9 is a block diagram of a text based subtitle processing apparatus according to 

an embodiment of the present invention; and 
[23] FIG. 10 is a flowchart illustratmg a text based subtitle processing method according 

to an embodiment of the present invention. 

Best Mode 

[24] According to an aspect of the present invention, an information storage medium 

storing rrultimedia data includes: audioMsual (AV) data; and subtitle data comprising 
script text data that is output in S5mchronization with the AV data, and output style in- 
formation in a text format spedfjdng the output type of the script text 

[25] The subtitle data may be recorded in the form of a markup document or in the form 
of binary data. 

[26] According to anotii^ aspect of the presmt invention, an information storage 

medium storing text based subtitle information inclules: dialog infonnadon 

comprising script text information of the sid>title and information specifying an output 

type of the script text; and presentation information which contains style information 

used to rend^ and display the script text 
[27] The dialog information andybr the presentation infomiation may be recorded in the 

f onn of a markup docummt or in the form of biuary data. 
[28] Tlie dialog information may include: script text dat^ a start time that indicates 

when the script text is to begiu being displayed; an &id time that indicates when the 

display of the script text is to end; and style data that specifies a display style to be 

used when the script text is rendered. 
[29] The presentation information may include at least one stylegrcup in which display 

style information is recorded, and a stylegrcup that includes at least one style in which 

information to be used for rendering and a display style of script text is recorded. 
[30] The stylegrcup may include style information that cannot be changed by a user, and 

the at least one style includes style information that is changed by a user. 
[31] The style information included in a style selected by the user may be applied to the 

style information included in the stylegrcup in which the selected style is included to 

change the output type of script text 
[32] The style information incliried in the selected style may replace, may be added to, 

or may be subtracted from, style information included in the stylegrcup in which the 

selected style is included. 
[33] The script text included in the dialog information may specify one of the 

stylegrcups and the user may select one of the at least one styles included in the 
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specified stylegroup, and, by using infonnadon recorded in the specified stylegraip 
and information recorded in the selected style, the script text may be displayed. 

[34] The script text included in the dialog infonnation may specify one of a plurality of 
styles included in the stylegraip, and the user may select one of the at least one 
stylegTGup, and by using infonnation recorded in the specified style and information 
recorded in the selected stylegraip, the script text may be displayed. 

[35] According to still another aspect of the present invention, a text subtitle processing 
apparatus includes: a text subtitle parser which extracts presentation information and 
dialog information from text based subtifle data; and a text lajoittfont renderer which, 
by referring to the presentation information, renders the extracted dialog information, 
and generates an image of script text. 

[36] The apparatus may further include: a buffer which reads text based subtitle data and 
font data from a disc and stores the data; and a presentation engine whicfa reads the 
rendered script text image and bitmap type script text data, generates a graphic im a ge 
by combininga rradered script text image and the bitmap type script text data. 

[37] According to yet still another aspect of the present invention, a text subtitle 

processing method includes: reading and storing text based subtitle data and font data; 
extracting presratation information and dialog infonnation from the subtifle data; 
rendering script text and generating a text image by using the extracted presentation in- 
formation and dialog infonnation; reading siibtifle data in the form of a bitm^ image; 
combining the subtifle data with the rendered text image; and oitputting the combined 
image. 

[38] According to a further aspect of the present invention, a computer readable 
recording medium has stored thereon a computer program of the metho± 

Mode for Invention 

[39] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated ia the accompanjing drawings, wherein like 
reference numerals refer to the like elements throighout The embodiments are 
described below to explain the present invention by refening to the figures. 

[40] Referring to FIG. 1, a text based subtifle file 100 includes dialog information 110, 
presentation information 120, and meta data 130A and 130B, 

[41] The dialog infonnation 110 iacludes script text, the oitput start time of the text, the 

cutput end time, stylegraip or style information to be used to render text, text change 
effect information such as f ade-inf ade-out, and a formatting code for text. 

[42] The formatting code inclules code to express text in bold, code to express text in 
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Italics, code to underline, code to indicate a line change, and or the like. 
[43] The presentation information 120 includes style information to be used to render 

script text and is formed with a plurality of stylegroips, A stylegraup is a bundle of 

styles in which style information is recorded. 
[44] A style includes infonnation to be used to render and ootout script text onto a 

screen. Examples of such infonnation are the name of a style, fonts, text colors, 

background colors, text size, a text ai^ut region, the start position of text output, an 

output direction, an alignment method, and on the like. 
[45] Depending on which information is defined as a style and as a stylegroup, the scope 

of attributes that a user may change varies, and a method to specify style information 

will be explained below. 
[46] The meta data 130A and 13(B is additional information regarding moving pictures, 

and includes information required to perf onn additional functions other than outputting 

a sii>title. 

[47] FIG. 2 is a diagram illustcaling infonnation lequired to render script text, and a 
screen rendered and output according to the infonnation. 

[48] Output region information (1, t, w, h) 210 indicates a region in which text is to be 
GU^ut, and indicates that the region has coordinates (1, t) as a start position, with a 
width w and a height h. Output start position information (x, y) 220 indicates a 
ref^ence point when text is output on the screen, and indicates that the reference point 
should be within region (1, t, w, h). Text alignment infonnation 222 spedfiies the 
alignment method of the text The text may be left- justified, center-justified or right- 
justified. When the text is left-justified, it extends rightward ftom the output start 
position (x,y). When the text is center-justified, it is centered around the output start 
position (x,y). When the text is right-justified, it extends leftward from tiie output start 
position (x,y). In FIG. 2, an example is shown in which the text is output in a left- 
justified manner. 

[49] Font size information 230 indicates the size of text to be output. Line height in- 

formation 240 indicates line spacing of text Background color infonnation 250 defines 
the background color of the output region (1, t, w, h). Text color infonnation 260 
defines tbe color of text to be output A font name 270 specifies the font to be used for 
text rendering. 

[50] A formatting code 280 and character data 290 are mcluied in the dialog in- 

fonnation 1 10. The formatting code 280 may include code for line changes, holding, 
Italidzing, and underlining text, and the character data 290 is script text information to 
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be displayed as the subtitle- The output directioii of text may be defined as (left->right, 
top->bottoin) or (top->bottoiii, right->left). In FIG. 2, the output direction is (left-> 
right, top->bottDm). The variois information described above, excluding the 
formatting code 280 and the character data 290, is included in the presentation in- 
formation 120. 

[51] There are a variety of methods of expressing infomiation required for text rendering 

in a text based subtitle. By defining a structure in which each piece of information is 
recorded, a binary format structure may be formed, or a markup format corresponding 
to the information structure may be used Unlike the markup doament in which the 
information is recorded as text, information stored in the binary format is represented 

a series of binary data in predetermined byte units. That is, for example, a pre- 
determined number of first bytes may be used for the name of a style, the next bytes 
for a font, and the next bytes for text colors. In this manna:, information required for 
rend^jng is recorded in a binary format Hereinafter, information structure will be 
explained as an example. 

[52] There are a variety of methods of forming a style and a stylegroup to indicate style 
information to be used to render and display each script sentraice incloied in the dialog 
information 101. 

[S3] In a method, each script sentence included in the dialog information 1 10 specifies a 
stylegroup and a user selects one of the styles included in the specified stylegroap. In 
another me&od, a user selects a stylegroup, and each script sentence included in the 
dialog information 110 specifies one of a plurality of styles included in the stylegroup. 
Thus, all information requhed to render a script sentence is iacluded in a style and a 
prod];^r may change any piece of style information to be used to render an output 
script according to a user's selection. That is, if a user changes the output style of a 
script, all pieces of information may be changed according to style information 
provided by the prodcer. 

[54] The various cases described above wiU now be explained in more detail with 
reference to FIGs. 3 A through ffl. FIG. 3 A iQustrates a markup doament defining 
stylegroups in accordance with an embodiment of the present invention. The pre- 
sentation information is recorded in the form of a styleset, and the styleset includes a 
plurality of stylegroups defined by a prodrer. Each of the stylegroups has a name 
attribute indicating the name of each group, and each group is identified by the 
stylegroup name indicated by the name attribute. The stylegroup is a bundle of 
attribute information used to output a subtitle according to a style desired by the 
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prodbcer. 

[55] For example, if a prodbcer wants the subtitle of a movie title to be output with a 

large font size at the center of a screen, the subtitle to be output on the bottom of the 
screen with a font size that does not affect viewing of the movie, and the subtitle of 
actors at the ending part of the movie to be center-justified on the entire screen, then 
the producer divides a style set into three stylegrcups, Title', 'Scripf , and 'Casting*, 
defines each of the stylegroups, and assigns one of the three stylegroups defined in the 
presentation information to each script recorded in the dialog information of the 
siibtitle file. These stylegroups cannot be changed by a user who is watching the 
movie. 

[56] Each of fb& styles includes styles in which information required to render text is 
recorded. A style includes a name to identify the style and various information items 
regdred to render te^ct In a sfylegraup, a plurality of styles may be defined, and it is 
preferable that the number of styles and style names defined in each stylegrcup be 
identical for all of the stylegroups. Since the first style among the plurality of styles 
defined in a slylegroup may be selected as a default, or a default style may be selected 
by a prodcer, a style selected as a default is applied to text x&ndsdsxg when a first 
subtitle is output on the screen, and if the style is changed arbitrarily by a user when 
the movie is reproduced, then the style specified by the user is ^jplied to tbe text 
rendering fliereafter. 

[57] FIG. 3B is markup document defining stylegroups in accordance with an 

embodiment of the present invention. Referring to FIG. 3B, Title, Script, and Casting 
are three classifications of a subtitle and are defined as styles. The stylegroups 
including these three styles are classified as Small, Normal, and Large according to the 
output style of the script text. In each script sentence of dialog information, a style 
defined in presentation information is specified. In this case, siuce a first stylegrcup 
may be selected as a default or a default stylegroup can be selected by a prodrer, a 
style indicated by each script sentence of dialog information among styles included in 
the stylegroup selected as a defailt, is applied to text rendering when a first subtitle is 
output on the screra, and if the stylegrcup is changed by a user when the movie is 
reprodred, then a style included in the stylegrcup specified by the user is applied to 
the text rendering thereafter. 

[58] When presentation infonnation is defined as shown in FIGS. 3A and 3B, if a user 
changes the style, all style infonnation items change. However, depending on the case, 
changing only part of the style information may be more efficient, and for this, pre- 
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sentadon information may be defined as shown in FTGs. 4A and 4B. 

[59] FIG. 4A is a markup document in which basic style information is defined in a 

stylegrcnp in accordance with an embodiment of the present invention. Unlike the pre- 
sentation information shown in FIGS. 3A and 3B, in FIG 4A a stylegroxp iQcluies in- 
formation that does not change when a script aitput style is changed by a user. Also, 
the stylegroip includes one or more styles which include style information that may be 
changed by user's selection, and each style is identified by a name attribute. 

[60] Referring to FIG. 4A, a styleset iucluies three types of stylegroups, identified by 
Title*, 'Script', and 'Casting'. Each of the stylegroups includes font, color, background, 
align, region, and lineheight information maintaining fixed values even when a style is 
changed by a user, and also includes three styles, 'normal font*, *smaQ font", and large 
font', having size, position and direction information whose values diange whca a style 
is changed by the user. A style may have a defEDilt attribute used to radicate a default 
style selected by a prodcer, or a first style may be selected as a default 

[61] In this case, font, color, background, align, regjion and linehdgiht style information 
included in a stylegroip and size, position* and direction style information included in 
a style selected by the user or in a default style are utilized to form a complete set of 
style information to be used to render script text 

[62] FIG. 4B is another markup document in which basic style infommtion is defined in 
a stylegroip in accordance with an embodiment of the preset invention. As in FIG. 
4A, a stylegroip having presentation information shown in FIG. 4B inclules all style 
information reqdred to render script text Also, the stylegroip includes one or more 
styles, which include style information that may be changed by a user's selection, and 
each style is identified by a name attribute. 

[63] deferring to FIG. 4B, a styleset includes three types of stylegroips, identified by 

Titie', 'Script', and 'Casting'. Each of the stylegroips includes font, color, backgromd, 
align, region, lineheight, size, position, and direction information to be used to render a 
script, and includes two styles, 'small font' and 'large font', which include size, 
position, and direction inf onnation, whose values change when a style is changed by 
the user. 

[64] When there is no change to be input by the user, to form a complete set of style in- 

formation to be used to render script text, only font, color, background, align, region, 
lineheight, size, position, and direction style information itons included in a stylegroip 
are used. If a style is changed by the user, size, position, and direction information 
included in the selected style are applied to the size, position, and direction in- 
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f onnadon, and the output style of flie script is changed 

[65] At this time, the values inclided in the stylegroup may be replaced by the values 

incMed in the selected style, or the values included in the selected style may be added 
to the values incluied m the stylegroup. When the latter method is used, tiie values of 
size, position, and direction attributes included in the style may be expressed as 
positive or negatives numbers, and the values uacluded in the stylegroup may be added 
to, or subtracted firom, the numbers. 

[66] FIG. 5A illustrates an example of a markup tag used to display a subtitle in 

accordance with an embodiment of the present invention. A <text> tag is used as a unit 
to classify scripts to be output on the screen. Attribute uifonnation included in the < 
te}ct> tag includes 'start,' which indicates a time when the output of text starts, and 
'end,' which indicates a time when output ends, as time information for screen output, 
'effect,' which indicates change effects to be applied to text such as fade-inf ade-out, 
and 'stylegroup', which indicates style ioformation to be used to rmder text. Also, a 
script to be output on the screen is recorded in the <text> tag. 

[67] Referring to FIG. 5 A, the script text, 'John! ride . . .', is rendered using a defaolt 

style among a plurality of styles included in a stylegroup 'Script', or style information 
specified by the user, and by appljang a 'fade-in' effect, the text is displayed at the start 
time 'OQIQOO' and gradually becomes clearer until the Gad time, '0Q1Q15'. 

[68] FIG. SB illustrates another example of a marioip language tag used to display a 

subtitle in accordance with an embodiment of the present invention. Referring to FIG. 
5B, a <text> tag specifies a style instead of a stylegroup render script text In this case, 
the script text included in the <text> tag is rendered using a defaalt style 'Script' among 
a pluraKty of styles incluied in a stylegroup specified by the user. 

[69] FIG. 6A illustrates a relationship between dialog information and presentation in- 

formation in accordance with the present invention. As described above with reference 
to FIG. 5 A, each <text> tag, which includes dialog information, has a stylegroup field 
that indicates style infonnation to be used to render text. The stylegroup field indicates 
one of a plurahty of stylegraips stored in a styleset of presentation information, and 
among the styles included in the specified stylegroup, a default style or a style 
specified by the user provides infonnation reqiired to render text. 

[70] Referring to FIG. 6A, two <text> tags indicate stylegraips 'Tifle' and 'Script', re- 
spectively. Each of the two <:text> tags corresponds to one of the styles included in the 
corresponding stylegroup 'Title' or 'Script' recorded in the presentation information. 

[71] FIG. 6B illustrates another relationship between dialog information and pre- 



wo 2005/034122 



10 



PCT/KR2004/002504 



sentation infonnadon in accordance with an embodiment of the present invention. 
Each <text> tag indicates a style, not a stylegroip, as text rendering information, and 
the corresponding style information is recorded as one of a plurality of styles inclided 
in a plurality of stylegroips stored in presentation information. Referring to FIG. 6B, 
two <text> tags, which include dialog information indicating style *Tlfle' and *Scripf , 
respectively, are included in one of the stylegroips 'Small' and ^Normal* recorded in the 
presentation information. 

[72] A user operation aud an application program interface (API) for the user to change 
a style will now be explained in detail with reference to FIGs. 7A and 7B. FIG. 7A is a 
diagram illustrating how a style is changed by a style change command. Referring to 
FIG. 7A, stylegroips Title', 'Script', and 'Casting* are defined with each of the 
stylegroips, including styles 'Small', "Normal', and 'Large'. The stylegroip "litie' uses 
cent0:-jnstification, and outputs text in blue, the stylegroip 'Scripf uses left- 
justification from the bottom left-hand side and oilputs text in black, and the 
stylegroip 'Casting' uses right-justification from the top rig|ht-hand dde and outputs 
text in red. The styles 'Small', 'Normal', and "Laige' have style iofonnation indicating 
output in small-sized letters, medium-sized letters, and large-sized letters, respectively. 

173] At time 'OQIQOO', stylegnxqp Title' is used as information to render text, and the 
default style 'Small' included in the stylegroup Title' is used as tbe style iofbrmatioiL 
When the text style is changed into the style 'Normal' by the user duing reprodbction 
of tiie movie, the style 'Normal' of stylegroup 'Tide' is used as style information. Also, 
when the stylegroup changes at the time '0ftlQ20' with the progress of the movie, the 
style 'Normal' of the stylegroup 'Script' is used, and when the stylegroup changes into 
'Casting' at the time '01:1Q25', the style 'Normal' selected by the user is continuoisly 
applied using the stylegroup 'Casting'. 

[74] FIG. 7B is a diagram illustrating how a stylegroup is changed by a stylegroip 

change command. Referring to FIG. 7B, stylegroips 'Small', 'Normal', and "Large' are . 
defined, and each stylegroip includes styles 'Title', 'Script', and 'Casting'. At time 
'OQ IQOO', style information of die style 'Tide' included in default stylegroip 'Small' is 
used as information to render text. When the stylegroip is changed jfrom 'Small' into 
•Normal' by the user diring the reprodrtion of the movie, the style 'Title' of the 
stylegroup 'Normal' is used as style information. Also, when the style changes from 
Title' into 'Script' at the time becomes '0Q1Q20' wifli the progress of the movie, the 
style 'Script' of the stylegroup 'Normal' is used, and when the style is changed to 
'Casting' at the time '01:1Q25', die style 'Casting' included in die stylegroip 'Normal' 
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specified by the user is applied, 

[75] FIG. 8 A is a diagram illustrating how style information reqiired to render each 

script item is selected for presentation information formed, as shown in FIG. 4A. Each 
script of dialog information indicates one of one or more stylegraips incluied in a 
styleset Also, one of one or more styles included in each of the stylegraips is selected, 
and if there is no user selection, a style TSformal* is selected as a defaalt, and when 
there is a user selection, a correspondiag style is selected. 

[76] A process of forming style infonnation to be used to render script Text 1* will now 

be explained. Since the script Text V indicates a stylegroup Tide*, non-selectable in- 
formation that is included in the stylegrcap Title' and is not changed by user selection 
is selected. If a style 'Large* is selected by the user, selectable infonnation that is 
included in the style is selected. Hien, the non-selectable infonnation of the stylegrcap 
Tide' and tiie selectable infonnation of the style T^ge ' of the stylegroup Tide" are 
combined to fonn a complete set of style information. 

[77] A process of forming style inf(Hmation to be used to render scdpt Text T will now 
be explained. First, since the script Text 2' indicates a stylegroup 'Script', non- 
selectable infonnation that is included in the stylegroup 'Script' and is not changed by 
us^ selection is selected. If a style large' is selected by the user, selectable in- 
formation tiiat is included in the style 'Large' is selected. Ihen, the non-selectable in- 
formation of the stylegroup 'Script' and the selectable information of the style "Large' 
of the stylegraip 'Script' are combined to form a complete set of style infonnation. 

[78] A process of forming style information required to render each script item in the 
presentation information formed as shown in FIG. 4B will now be explained with 
reference to FIGs. 8B and 8C. FIGs. SB and 8C are diagrams illustrating how style in- 
formation required to render each script item is selected for the presentation in- 
formation fonned as shown in FIG. 4B. 

[79] FIG. 8B will be used to illustrate a process of forming a complete set of style in- 
formation reqdred to render script text when the style is not changed by the user. Each 
script of dialog information indicates one of one or more stylegraips incluied in a 
styleset When there is no change in the style by the user, all style information items 
(information for text rendering) reqiired for script text included in the stylegroup 
indicated by a script are used to form a complete set of style information. When there 
is a style change by the user, one of one or more styles included in each stylegraip is 
selected, and infonnation included in the style selected by the user is applied to the in- 
formation to render text included in the stylegraip to form a complete set of style in- 
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fonnadon. 

[80] ReferriBg to 8B, since the script Text 1' indicates the stylegroup Title', information 
to render text inclided in the stylegroup Title' is selected and used to fonn a complete 
set of style information to be used to render the script text. 

[81] Also, since the script Text 2' iudicates the stylegroup 'Script", inforaiation to render 
text included in the stylegroup 'Script' is selected and used to foma a complete set of 
style information to be used to render the script text. 

[82] FIG. 8C will be used to explain a process of forming a complete set of style in- 
formation required to render script text when the style is changed by the user. Since the 
script Text r indicates the stylegroup Title', information to render text included in the 
stylegroup 'Title' is selected. If the style "Large' is selected by the user, selectable in- 
formation that is included in the style *Large' is selected. Selectable information of the 
style 'Large' of the stylegroup Tifle' is appfied toUxe information to rrader text of the 
stylegroup 'Tide' to form a complete set of ifae style information. 

[83] In a process of forming style information to be used for rendering the script 'Text 2', 
since the script Text 2' indicates the stylegroup 'Script*, information to render text 
included in the st/legroup 'Script' is selected. If the style "Large* is selected by the user, 
selection information that is included in the style 'Large* is selected. Then, die 
selectable iofomxation of the stjrle 'Large' of the stylegroq) 'Script* is applied to the in- 
formation to render text of the stylegroup 'Script' to form a complete set of style in- 
formation. 

[84] FIG. 9 is a block diagram of a text based siibtifle processing apparatus according to 
an embodiment of the present invention. The text based subtitle processing apparatus 
includes a text subtitle processiug unit 920 to render text is needed. The text subtitie 
processing unit 920 iuclules a text subtitie parser 921 to extract presentation in- 
formation and dialog information from a subtitle, and a text layxitfont renderer 922 to 
generate an image to be output by rendering text according to the extracted pre- 
sentation infonnation. 

[85] After text based subtitie information and font information are read from a disc 900 

and stored in a buffer 910, the subtitle is transmitted to the text subtitie parser 921 of 
the subtitle processiug unit 920, and presentation information and dialog information 
are extracted. The extracted infonnation is transmitted to the text layoutfont renderer 
922 and a composition buffer 933 of a presentation engine 930. The text lajoutf ont 
renderer 922 generates an image to be displayed on a display apparatus by rendering 
text using the transmitted style infonnation and font information, and transmits the 
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image to an object buffer 934 included in the presmtation engine 930. 

[86] The subtitle in the form of a bitmap image , is read from the disc 900, input to a 

coded data buffer 93 1, processed by a graphic processing unit 932, and transmitted to 
the composition buffer 933 and the object buffer 934. The composition buffer 933 
receives the object composition information transmitted by the text subtide parser 921 
and the bitmap subtitie data processed by the graphic processing unit 932, and 
transmits control information for screen output to the gr^hic control unit 935. The 
object buffer 934 combiues the bitmap subtitie data processed by the graphic 
processing unit 932 and the rendered text subtitie object received from the text lajait/ 
font Tenderer 922, generates a graphics plane 940 and outputs the gmph plane 940 to 
the display apparatus by referring to a color lookup table (GLUT) 950. 

[87] FIG. 10 is a flowchart Olustiating a text based subtitle processing metiiod according 
to an embodimait of the piesent invmtion. Text based subtitie data and font data are 
read from a disc and stored in a buffer in operation SIOIO. The subtitle data, which is 
in the fonn of a bitmap image, is transmitted to a presentation engine. Presentation in- 
formation and dialog information are extracted from the stored subtitie data in 
operation S1020. The presentation information and dialog information are as described 
above. By using the extracted presentation information and dialog information, text is 
rendered and an image is generated in operation S1030. The subtitie data, which is in 
the form of a bitm^ image transmitted to the presentation engine and the rendered and 
gen^ted image are combined and output in operation S 1040. The combination of die 
bitmap data and the rendered image is as described above with reference to FIG. 9. 

[88] Described above is forming a style to render text of a text subtitle having a text 

format and aitputting the text on a screen in order to display scripts to move pictures. 
In the present invention, a plurality of styles that may be selected by a user are 
provided by aprodrer, and when a script is cutput, the user selects one of the 
plurality of styles to change the output style of the script. Accordingly, a styleset, 
stylegroups, and styles of die present invention may further include fields to record in- 
formation required for provided scripts of moving pictures. That is, the styleset 
described in the present invention inclules only the stylegroups, but in addition to the 
stylegraip, a field to record additional data such as information to indicate style in- 
formation may be added, and the stylegroups and styles described in the present 
invention may also have additional fields. Also, the position of each field included in 
the stylegrcup and the style may be changed according to implementation of a text 
subtitie. 
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[89] The present invention may also be embodied as computer readable code on a 

computer readable recording medium. The computer readable recording medium may 
be any data storage device that may store data which may be thereafter read by a 
computer system. Examples of the coiEgputer readable recording medium include read- 
only memory (ROM), random-access memory (RAM), CD-ROMs, magnetic tapes, 
floppy disks, optical data storage devices, and carrier waves (such as data transmission 
through the Intemet). The computer readable recording medium may also be 
distributed over network coupled computer systems so that the computer readable code 
is stored and executed in a distributed feshion. 

[90] Although a few embodiments of the present invention have been shown and 

described, it would be appreciated by those skilled in the art that dianges may be made 
in these embodiments without departing &om the principles and spirit of the invention, 
the scope of which is defined in the claims and their eguivaients. 
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Claims 

[1] 1 . An infonnalion storage medsim to stoie nultimedia data, the informadon 

storage medsnxi comprising: 

a first region ccxofigured to store ajdioAisual (AV) data; and 

a second region configured to store subtitle data, die subtitle data comprising: 

script text data that is aitput in synchronization widi the AV data; and 

Gotput style information in a text format specifying an output type of the script 

text. 

[2] 2. The information storage medium of claim 1, wherein the subtitle data is 

recorded in a form of a markup doannent or in a form of binary data. 

[3] 3. An information storage medmm storing text based sd>titie information, the in- 

formation storage medium comprising: 

a first region configured to store dialog information comprising script text in- 
formation of a siibtitie and information specifying an output type of a script text; 
and 

a second region configured to store presentation information that incluies style 

information used to render and display the script text. 
[4] 4. The information storage medium of claim 3, wherein the dialog information 

andibr the presentation information are recorded in a form of a marbip document 

or in a form of binary data. 
[5] 5- The information storage medium of claim 3, wherein the dialog information 

comprises: 

script text data; 

a start time that indicates when script text is to begin being displayed; 
an end'time that indicates when the display of the script text is to end; and 
style data specifying a display style to be used when the script text is rendered. 

[6] 6. The information storage medium of claim 3, wherein the presratation in- 

formation includes at least one stylegraq) in which display style information is 
recorded, and the at least one stylegtojp incluies at least one style in which in- 
formation to be used to render and a display style of script text are recorded. 

[7] 7. The information storage medium of claim 6, wherein the at least one 

stylegrcnp incluies style information that is unchangeable by a user, and the at 
least one style includes style information that is changeable by a user. 

[8] 8. The information storage medium of claim 7, wherein style information 
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inclided in a style selected by the user is applied to the style inf ormatioii 
included in the at least one stylegraip in which the selected st^le is included to 
chaage an output type of script text. 

[9] 9, The information storage medium of claim 8, wherein the style information 

incluJed in the selected style replaces, is added to, or is subtracted from, style in- 
formation included in the stylegraip in which the selected style is included. 

[10] 10. The information storage medium of claim 6, wherein the script text included 

in the dialog information ^edfies one of the at least one stylegroup and one of 
the at least one style incluJed in the at least one stylegroup is selectable by the 
user, and script text is displayed using information recorded in the at least one 
stylegroup and information recorded in the selected style. 

[11] 11. The information storage medium of claim 10, wherein, when no style is 

selected, the script text is displayed using information recorded in a first style of 
the styles or information recorded in a.defaolt style, and information recorded in 
the specified stylegroup. 

[12] 12. The information storage medium of claim 10, wherdn a name of the 

stylegroup is a title of the script text, a script, or casting information. 

[13] 13. The information storage medium of claim 6, wherein script text included in 

tiie dialog information specifies one of the at least one style included in the 
stylegroups, one of the at least one stylegroup is selectable, and the script text is 
displayed using information recorded in the specified style and information 
recorded in the selected stylegroup. 

[14] 14. The information storage medium of claim 13, wherein, when no stylegroup is 

selected, the script text is displayed using: 
information recorded in a first stylegroup of the stylegroups, or 
information recorded in a default stylegroup and information recorded in the 
specified style. 

[15] 15. The information storage medium of claim 13, wherein a name of the selected 

stylegroup indicates a font size of the script text. 

[16] 16. A text subtifle processing apparatus comprising: 

a text subtitle parser which extracts presentation information and dialog in- 
formation from text based subtifle data; and 

a text lajoutf ont renderer which, by referring to the presentation information, 
renders extracted dialog information, and generates an image of script text 
[17] 17. The apparatus of claim 16, further comprising: 
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a buffer which reads text based subtitle data and font data from a disc and stores 
the data; and 

a presentation engine which reads a rendered script text image and bitmap t5^e 
script text data, and generates a graphic image by combining flie rendered script 
text image and the bitmap type script text data. 
[18] 18. The apparatus of claim 16, wherein the dialog information andbr the pre- 

sentation information are recorded in a form of a markup document or in a form 
of binary data 

[19] 19. The apparatus of claim 16, wherein the presentation information includes at 

least one stylegrcup in which display style information is recorded, and the at 
least one stylegrcup inchdes at least one style in which information to be used to 
render and a display style of script text is recorded. 

[20] 20. The apparatus of claim 19, wherdn the at least one stylegrcup indoles style 

information that is unchangeable by a user, and the at least one style includes 
style information that is changeable by a user. 

[21] 21 . The apparatus of claim 20, whardn style information incluied in a style 

selected by the user is applied to the style information included in the stylegraxp 
in which the selected style is incluied to change an output type of script text 

[22] 22. The apparatus of claim 21, wherdn the style information included in the 

selected style replaces, is added to, or is subtracted from style information 
incluied in the stylegrcup in which the selected style is included. 

[23] 23. The apparatus of claim 19, wherdn the script text included in the dialog in- 

formation specifies one of the at least one stylegrcups and one of the at least one 
styles included in tiie specified stylegraip is selectable, and the script text is 
displayed using information recorded in the specified stylegrcup and information 
recorded in the selected style. 

[24] 24. The apparatus of claim 19, wherein script text incluied in the dialog in- 

formation specifies one of the at least one styles iucluded in the stylegrcup and 
the user can select one of the at least one stylegrcups, and, by using information 
recorded in the specified style and information recorded in the selected 
stylegrcup, the script text is displayed. 

[25] 25. A text subtitle processing method comprising: 

reading and storing text based subtitle data and font data; 

extracting presentation information and dialog information from the subtitle data; 

rendering script text and generating a text image using the extracted presentation 
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infonnadon and dialog inf onnation; and 

reading subtitle data in a form of a bitmap image, comblEung the subtitle data 
with the rendered text image, and aitputling a comWned image. 

[26] 26. The metiiod of claim 25, wherdn the presentation information includes at 

least one stylegraxp in which display style information is recorded, and the at 
least one stylegrcup includes at least one style in which information to be used to 
render and a display style of script text is recorded. 

[27] 27. The method of claim 26, wherein the at least one stylegrcup includes style 

information thatis unchangeable by a user, and the at least one style includes 
style information that is changeable by the user. 

[28] 28. The mediod of claim 27, wherein style information included in a style 

selected by the user is ^plied to the style information included in the stylegrcup 
in which a selected style is included to change an output type of script text. 

[29] 29. The method of claim 28, wherein the style information inclided in the 

selected style replaces, is added to, or is subtracted from, style information 
included in the stylegroap in which the selected style is included. 

[30] 30. The method of claim 26, wherdn the script text included in the dialog in- 

formation spedfies one of the at least one stylegrcup, one of the at least one 
styles included in the specified stylegroupis selectable by the user, and the script 
text is displayed using information recorded in the spedfied stylegrmp and in- 
formation recorded in the selected style. 

[31] 31. The method of claim 26, wherein script text included in the dialog in- 

formation spedfies one of the at least one styles included in the stylegrcup, one 
of the at least one stylegroips is selectable by the user, and the script text is 
displayed using information recorded in the specified style and information 
recorded in the selected stylegrcup. 

[32] 32. A computer readable recording medium having stored thereon a computer 

program to execute a text subtitle processing method, wherein the method 
comprises: 

reading and storing text based siibtifle data and font data; 
extracting presentation information and dialog information from the subtitie data; 
rendering script text and generating a text image by using the extracted pre- 
sentation information and dialog information; and 

reading subtitie data in a form of a bitmap image, combining the subtitie data 
with the rendered text image, and outputting a combined image. 
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[33] 33. A computer readable lecoiding medium having stored tiiereon a computer 

program to execute a te3ct subtitle processing method, the compute program 
having computer-executable instructions comprising: 
extracting presentiation information and dialog information from text based 
sd)title data; and 

rendering extracted dialog information and generating an image of script text to 
form a rendered script text image using the presentation information. 
[34] 34. The computer readable recording medium of claim 33, further comprisiug: 

reading text based subtitle data and font data jfrom a disc and storing the data; 
and 

reading the rend^ed script text image; 

reading subtitle data in a form of a bitmap image to provide bitmap type script 
text data; and 

generating a graphic image by combining the rendered script text image and the 
bitmap type script text data. 

[35] 35. The computer readable recording medium of claim 33, wherein the dialog in- 

formation andibr the presentation information are recorded in a form of a markup 
document or in a form of binary data. 

[36] 36. The computer readable recording medium of claim 33, wherein the pre- 

sentation information includes at least one stylegroup in which display style in- 
formation is recorded, and the at least one stylegroup includes at least one style 
in which information to be used to r^er and a display style of script text is 
recorded. 

[37] 37. The compute readable recording medium of claim 36, wherem the at least 

one stylegroup incluies style information that is unchangeable by a user, and the 
at least one style includes style information that is changeable by a user. 

[38] 38. The computer readable recording medium of claim 37, wherein style in- 

formation included in a style selected by the user is appMed to the style in- 
formation included in the stylegroup in which the selected style is included to 
change an output type of script text. 

[39] 39. The computer readable recording medium of claim 38, wherein the style in- 

formation incliried in the selected style replaces, is added to, or is subtracted 
from style information included in the stylegroup in which the selected style is 
incluJed. 

[40] 40. The computer readable recording medium of claim 36, wherein the script text 
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incloled in the dialog infomiation specifies one of the at least one stylegmips 
and one of the at least one styles inclnded in the specified stylegroup is 
selectable, and the script text is displayed using information recorded in the 
specified stylegrcup and information recorded in the selected style. 
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FIG. 5A 



TEXT CHANGE 
EFFECT 



OUTPUT START/END TIME 

STYLEGROUP INFORMATION 



<text 



start="00:lO:00" end=''00:l0:l5' 



</tex 


effect="fadeHn" 


stylegroup="Script"> 




John! ride the horse 


Wn 


Oops, it is too fierce 


l> ' 









DIALOG FORMATTING CODE DIALOG 
SENTENCE (E.G. LINE BREAK) SENTENCE 



FIG. 5B 



OUTPUT START/END TIME 



<text 



start="00:lO:00" end="00:i0:l5" 



TE)Cr CHANGE 
EFFECT 



effect="fade-in" style="Script"> 



STYLE INFORMATION 



</texl> 



John! ride the horse 



Wn 



Oops, it Is too fierce 



DIALOG FORMATTING CODE DIALOG 
SENTENCE (E.G. UNE BREAK) SENTENCE 
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FIG. 6A 



DIALOG 
INFORMATION 



<texL. | styl^roup="Titie"> 
John! ride the horse 

</tex!t> 



<t]ext. | stylegroiip=''Saipt''> 

Oops, itistoofiencE 

</text> 



e9et> 



PRESENTATION 
INFORMATION 



<st/legroup name- Titier> 

^ts(t>nllitns»tn<tnMti«Muii>iauiiMMMiiHiMiiNttnM(HM«niM(MMMni*iwtmtMH(fw«ml 

</stylegroup> 



<styl6group name- 'Scripf^ 



</stylegitHi|X> 

Wslyleset> 



FIG. 6B 



DIALOG 
INFORMATION 



<texL.. style=nitle''> 



John! ride the hor^. 



</texl:> 



<text.. |style='^pr>K .. 

Oops, it Is too fierce 

</fcext> 



/^styleset> 



PRESENTATION 
INFORMATION 




< stylegroup name=''Smair> 

- H<stvle name="Tltie"allan="lefr^.y>l 
|<style name="Scripr align='W.../> 



</styIegroup> 

^<stylegroup name="Nomiar> 

' ^<stvle nanne=nitle^^ allqn="riqhr^ /> 
" Kstyle name="Scrlpr allgn="rlghr..y> 



</stylegroup> 

\^styleset> 
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FIG. 7A 



STYLE CHANGE BY USER 



|00:00:10 


r 100:10:20 


|01:10:25 ^| 


styl^roup Title" 




1 

stylegroup ""Scripr 




Stylegroup ""Casting" 


style "Smair 

OontvwHTy 








style "SmaB" 
3ohn! ride the horse 




Oops, it is too fierce 
style ^Smair 


Style '^Normar 

Doni: worry 






style "Normal" 


Oops, it is too fierce 
style ''Normar 




T 






John! ride the horse 






style '^Large" 

Dont worry 


style ''Large" 

John! ride the horse 


Oops, it is too fierce 

style Large" 



FIG. 7B 



STYLE CHANGE BY USER 



100:00:10 ' 


! 1 


00:10:20 


01:10:25 ^| 


1 

Stylegroup ''Small" 








style Tide" 

Dont worry 








style ^Script' 

John! ride the horse 




Oops, it Is too tierce 
style "Casting" 


Stylegroup ''Normal" 






style "Tide" 

Don't worry 








style "Scripr 




Oops, it is too fierce 
style "Casting" ^ 










John! ride the horse 






stvlearouD "Larae" 


style ^^Title" 

Don't worry 




style "Script" 

John! ride the horse 




Oops, it is too fierce 

style "Casting" 
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FIG. 10 



( STAFIT ) 



READ AND STORE TEXT 
BASED SUBTITLE DATA 
AND FONT DATA 



EXTRACT PRESENTATION 
INFORMATION AND TEXT 
IMAGE FROM SUBTITLE DATA 



I 



GENERATE TEXT IMAGE 
BY RENDERING SCRIPT TEXT 



I 



COMBINE BITMAP 
SUBTITLE DATA READ FROM 
DISC, WITH RENDERED IMAGE, 
AND OUTPUT 
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